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High-Te-State by Additional ECH on NBI 
Sustained Plasmas 
Shimozuma, T., Kubo, S., lnagaki, S., Yoshimura, Y., 
Notake, T., Ohkubo, K. 
Clear formation of an electron ITB was observed in 
counter (CNTR) NBI sustained plasmas with centrally 
focused ECH I). On the formation of the ITB, some 
transition phenomena to the high-electron-temperature-
state were observed, which could be triggered by the 
external perturbation, such a..<; additional ECH power, 
slight density decrease, pellet injection and so on. 
To clarify the transition phenomena by additional 
EeH, ECH power was increased in a staircase pattern. 
The target plasmas were CNTR and Co NBI-sustained 
low density plasmas with fie = 0.5 x 1019m-3 and T,o ~ 
1.5 keY. The magnetic axis was placed on R=3.5 m, and 
the field strength was 2.829 T on the axis. 
The 168 GHz/0.46 MW ECH power was injected 
from 1 s, 84 GHz/O.23MW was switched on at 1.2 s, 
82.7 GHz/O.39 MW power was superposed from 1.4 s, 
and all ECH power was turned off at 1.6 s as shown in 
Fig. 1. Figure 1 show the time evolution of the electron 
tempeni.ture measured by Electron Cyclotron Emission 
(ECE) at several normalized radii, p, for the a) CNTR 
and b) Co injected NBI target plasmas, respectively: 
There was a clear forward transition to the high cen-
tral Te-state in the only CNTR NBI plasma during final 
ECH pulse at t= 1.48 s. On the other hand, Te increases 
smoothly with the injection power in Co NBI-plasma. 
The increment of the electron temperature, 6.. Te, 
at the plasma center and middle radius by ECH power 
is plotted in Fig. 1 c) as a function of ECH power nor-
malized by the electron density. Obvious ECH power 
threshold can be noticed for the ease of the CNTR NBI 
plasma. There is, however, no threshold power in the Co 
NBI case, and the central Te increases almost linearly 
with ECH power and moves to the high-Te state. 
The electron temperature profile indicates the exis-
tence of an lTB for CNTR NBI case above the threshold 
ECH power. In Fig. 1 a) a back transition or crash of 
central Te was observed about 2 s after ECH off. The 
decay time constant of central Te is longer than that in 
peripheral and of central Te in Co NBI case. The e-ITB 
is possibly sustained for a while after ECH power off. 
The difference of transition characteristics between 
CNTR and Co NBI target plasmas could be due to that 
of rotational transform profile and/or MHD activities 
in this inward shifted low density plasmas with beam 
driven currellt2). 
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Fig. 1: Time evolution of electron temperature (ECE) when 
ECH power is injected in a staircase pattern fOT a) CNTR 
NBI sustained plasma and b) Co NBI sustained plasma. 
Dependence of Temperature increase on density normalized 
ECH power is plotted in c) 
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